and known nest sites, we estimated the breeding distribution and habitat selection of the 25 peregrine falcon (Falco peregrinus) throughout most of Nunavut, a massive northern Canadian 26 territory (>1.8 M km
2 ) encompassing ~15% of the world's tundra biome. Our results show that 27 peregrine falcons selected features of prior known importance such as rugged topography, but 28 also sites with higher than average summer temperatures, more productive land classes, lower 29 mean elevations, and lower mean summer precipitation. Our model identifies several areas of 30 high relative probability of peregrine occurrence, some of which were unrecognized to date. 31
Some of these areas may be targets for future industrial developments and are located in an area 32 where some of the fastest climate changes are expected. Our model will allow managers to 33 D r a f t
Introduction 39
The Arctic is among the biomes that have been, and will continue to be, the most affected 40 by climate change (Stocker et al. 2013 producing baseline species distribution maps, and yet are powerful enough to delineate how 56 species interact with their environment (Rushton et al. 2004 ). These models are often based on 57 imperfect datasets with incomplete coverage such as in the Arctic, where human settlements are 58 widely dispersed and high costs limit fieldwork (Foy et al. 2014 ). The objectives of this study were to investigate the habitat selection of peregrines over a 69 large area of tundra biome in the eastern Canadian Arctic, and then to estimate their breeding 70 distribution throughout the study area. We expected that peregrine habitat selection would final step was to estimate relative probability of occurrence throughout the study area, including 87 areas where surveys were absent. 88
Methods

89
Study area 90
Our study area covered about 15 % of the Arctic biome, encompassing ca. 1 689 000 km 2 (~80 91 %) of Nunavut, the largest of Canada's provinces and territories. The study was situated in the 92 due to inadequate environmental information, as were locations where remote sensing data were 98 absent (e.g. a small strip of the Brodeur Peninsula on Baffin Island, see Figure 1 ). Due to 99 differing sources and accuracy of the environmental variables, we buffered the coastline within 100 the study area by 1 km to ensure all land areas were included. 101
Throughout our study area, the average summer temperature (May to Aug.) is 1. Search effort and survey tracks were not available to determine areas in which peregrine nest 147 sites were absent; we therefore generated pseudo-absences to compare to occurrence cells. 148
Pseudo-absences were generated throughout the entire study area as we considered the entire 149 study area to be available to breeding peregrine falcons. Such an approach is less robust than 150 comparing occurrences and true absences, but the detection of animals or animal sign is rarely 151 perfect and true absences can be difficult to determine We converted all environmental information to 10 x 10 km occurrences or pseudo-172 absences (Table 1) We used the standardized and centred variable coefficients of the best model to calculate 230 the predicted peregrine distribution map. We re-sampled all original habitat variable layers to a 231 10 x 10 km resolution within the limits of the study area using the tool "aggregate" in the Raster 232 package (Hijmans 2017 ), which we then centred and standardized to match the habitat variables 233 in the analysis. 
Results
242
The saturated-Elevation model (average AUC = 0.81 +/-0.02 SD; supplementary figure S5) best 243 explained the breeding occurrence of peregrine falcons in the eastern Canadian Arctic (Table 2) . 244
In this model, Ruggedness, Elevation, Temperature, and Cover had the greatest influence on the 245 relative probability of occurrence of peregrine falcons (supplementary figure S4) . Canada. All variables were calculated within a 10 x 10 km cell using the source data resolution. 599
When appropriate, sample mean () and standard deviation (s) of variables in "occurrence" and 600 an equal number of "pseudo-absence" cells were reported. For "Coastal," a binary variable, the 601 percentage of cells classed as coastal was reported instead. For occurrences and pseudo-absences, 602 n=550. 603 Table 2 : Competing resource selection functions predicting the relative probability of occurrence 604 of nesting peregrine falcons (Falco peregrinus) in Nunavut, Canada. Models were calculated 605 using all known occurrences and a random subset of pseudo-absences of equal number (n=550). 606
We ranked models by the lowest Akaike's Information Criterion (AIC), ∆AIC, and AIC weight. 607
Models represent variables in competing hypotheses: "Clim"= climate variables, "Topo"= 608 topographic variables, "Bio"= proxy for prey availability. All variables except Coastal (which 609 was binary) were centred on the mean and standardized by the standard deviation. For variable 610 definitions, see Table 1 . 611 D r a f t (Table  623 2). Year-round ice with an area ≥ 1 km 2 (stippled white), areas lacking environmental data (grey) 624 and large water bodies ≥ 200 km 2 (blue) were excluded from the prediction area. 
COVER (%)
The percentage of 30x30m pixels classed as graminoids, shrubs, and wetlands out of all classified pixels (including water and ice) 
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